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Response to Amendment 

1 . This action is responsive to communication filed on November 26, 2003. This 
amendment has been entered and carefully considered. Claims 21 , 23, 24 and 26 are 
again presented for examination. Claims 27-42 have been newly added for examination. 

2. The objection to title is withdrawn due to the Amendment filed on November 26, 
2003. 

3. The objection to claim 23 is withdrawn due to the Amendment filed November 26, 
2003. 

4. The Double patenting rejection with respect to claims 21 and 24 is maintained 
and reiterated below. 

5. Applicant's arguments filed on November 26, 2003 with respect to claims 21 , 23, 
24 and 26 have been fully considered but deemed to be moot in view of new ground 
rejection. 

Claim Objections 

6. Claim 34 is objected to because of the following informalities: 

It should be stated as "...and adds a longitudinal redundancy check (LRC) code 
..." instead of"... and adds an longitudinal redundancy check ( LCD ) code ..." as 
disclosed on page 7 of the communication filed on November 26, 2003. 
Appropriate correction is required. 
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Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longt\ 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

7. Claims 21 and 24 are rejected under the judicially created doctrine of double 
patenting over claims 1-2 of U. S. Patent No. 6,581,128 since the claims, if allowed, 
would improperly extend the "right to exclude" already granted in the patent. 

The subject matter claimed in the instant application is fully disclosed in the 
patent and is covered by the patent since the patent and the application are claiming 
common subject matter, as follows: 

The applicant discloses a storage system comprising host adaptors, storage 
devices, disk adaptors, cache(s) and two buses having a transfer ability larger than one 
of said buses as described in the applicant's claims 21 and 24. It further includes a 
format converter as added in the amended claims. It also includes that the said memory 
can be referred to by an external processor as described in the applicant's claims 23 



and 26. 
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The applicant claimed identical storage system in the claims 1 and 2 of the U. S. 
Patent No. 6,581,128, wherein each bus in said two buses is adapted to transfer 
different data. It is clearly obvious that the combined transfer ability of said two buses is 
larger than any one of said two buses as claimed in claims 21 and 24 of this application. 
It is also clearly obvious that a format converter must be added in between the host 
adaptors and storage devices because the host adaptors and storage devices accept 
data in different formats from each other. 

Furthermore, there is no apparent reason why applicant was prevented from 
presenting claims corresponding to those of the instant application during prosecution of 
the application, which matured into a patent. See In re Schneller, 397 F.2d 350, 158 
USPQ 210 (CCPA 1968). See also MPEP § 804. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 21 , 23, 24, 26-33 and 37-40 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Hashemi et al. (USPN: 5,337,414), hereinafter Hashemi in view of 

Nakamura (USPN: 5,388,013). 

As per claims 21 , 24, 33 and 40, Hashemi teaches the invention as claimed, 

including a storage system comprising: 
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- a plurality of host adaptors coupled to at least one host device, which from 
interfaces for the host device (e.g. see figure 1, elements 4a-d and 8c1 and 8c2, 
column 3, lines 57-60 and 66-68; column 4, lines 1, 11-15 and column 9, lines 4- 
9); 

- a plurality of storage devices for storing therein data received from the host 
device (e.g. see column 9, lines 30-34); 

- a plurality of disk adaptors each coupled to one of said storage devices, which 
form interfaces for said storage devices (e.g. see figure 1 , elements 8d1 and 8d2 t 
column 4, lines 27-43; column 9, line 62 and column 10, lines 24-30); 

- a cache (a plurality of caches) for temporarily storing therein data transferred 
between said plurality of host adaptors and said plurality of disk adaptors (e.g. 
see figure 1a, elements 24c1 or24c2 or24d1 or 24d2); 

- two buses coupled to said plurality of host adaptors, said plurality of disk 
adaptors, and said cache, and which operate as a pair of buses for transferring 
data among said plurality of host adaptors, said plurality of disk adaptors, and 
said cache, wherein each bus in said two buses is adapted to transfer different 
data (e.g. see figure 1a, elements 6a-b), and a memory for storing a status of 
which of said two buses is available for use due to a failure in the other of said 
two buses (e.g. see column 9, lines 28-41). 

Hashemi teaches the storage system as described above. However, Hashemi 
does not teach the further limitation of a format converter within said storage system. 
Nakamura, on the other hand, teaches the data storage format converter that is used 
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to convert a track of records of a variable length CKD format into records of a fixed 
length FBA format for storage (e.g. see abstract). Accordingly, it would have been 
obvious to one of ordinary skill in the art at the time of the current invention was made 
to employ the format converter as taught by Nakamura in the storage system of 
Hashemi so the data stored in a first format (variable length record format adopted in a 
magnetic disc system of a general-purpose computer) sent from the host device can be 
converted into data of a second format (fixed length format which is adopted in a 
commercially available miniature type magnetic disc) suitable for the storage devices. 
By doing so, it would provide improved compatibility by allowing Hashemi's storage 
system (a) to serve broader range of applications, (b) to be compatible with wide 
variety of storage devices with different formats (e.g. Magnetic disks, optical disks, 
flash memory etc.) 

As for claims 23 and 26, Hashemi discloses the claimed invention as described 
above and furthermore, Hashemi teaches that said memory can be referred to by an 
external processor (e.g. see column 9, line 1 et seq.). 

As per claims 27 and 37, Hashemi teaches the invention as claimed, including a 
storage system comprising: 

- a plurality of first logical units coupled to at least one host device, which from 

interfaces for the host device (e.g. see figure 1 , elements 4a-d and 8c1 and 8c2, 

column 3, lines 57-60 and 66-68; column 4, lines 1, 11-15 and column 9, lines 4- 

9): 
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- a plurality of storage devices for storing therein data transferred from the host 
device (e.g. see column 9, lines 30-34); 

- a plurality of second logical units coupled to said storage devices (e.g. see figure 
1, elements 8d1 and 8d2, column 4, lines 27-43; column 9, line 62 and column 
10, lines 24-30); 

- at least one cache memory unit (a plurality of caches) for temporarily storing 
therein data transferred between said plurality of first logical units and said 
plurality of second logical units (e.g. see figure 1a, elements 24c1 or 24c2 or 
24d1 or24d2); and 

- at least one pass, coupled to said plurality of first logical units, said plurality of 
second logical units, and said at least one cache memory unit, which transfers 
data among said first logical units, said plurality of second logical units, and said 
at least one cache memory unit (e.g. see column 9, lines 28-41 and Fig. 1). 

However, Hashemi does not teach the further limitation of a format converter and the 
cache memory unit that stores the data sent through said at least one pass. Nakamura, 
on the other hand, teaches the data storage format converter that is used to convert a 
track of records of a variable length CKD format into records of a fixed length FBA 
format for storage (e.g. see abstract). Nakamura also teaches the further limitation of 
having the cache memory unit that stores the data sent through said at least one pass 
(e.g. see Col. 10, line 40 to Col.11, line 16). Accordingly, it would have been obvious to 
one of ordinary skill in the art at the time of the current invention was made to employ 
the format converter as taught by Nakamura in the storage system of Hashemi so the 
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data stored in a first format (variable length record format adopted in a magnetic disc 
system of a general-purpose computer) sent from the host device can be converted 
into data of a second format (fixed length format which is adopted in a commercially 
available miniature type magnetic disc) suitable for the storage devices. By doing so, it 
would provide improved compatibility by allowing Hashemi's storage system (a) to 
serve broader range of applications, (b) to be compatible with wide variety of storage 
devices with different formats (e.g. Magnetic disks, optical disks, flash memory etc.). 
By storing the data sent through said at least one pass into cache, it can increase the 
performance of the overall storage system since the cache is relatively faster than the 
storage devices. Therefore, the host devices can write the converted data into faster 
cache (use it as the intermediate buffer) and start processing the next data instead of 
waiting for the slower storage devices to copy the converted data into them. 

As per claim 28, Hashemi discloses the claimed invention as described above. 
Hashemi does not teach that the format converter is provided in the plurality of first 
logical units. However, it would be further obvious to add a format converter in each of 
the first logical units so that the format conversion from the first format (CKD) to the 
second format (FBA) can be done in parallel fashion and therefore, while one of the 
plurality of the first logical units sends data to the format converter, the remaining of the 
plurality of the first logical units do not have to wait until the format converter finishes the 
first job. As a result, the performance of the overall storage system taught by the 
Hashemi can be increased. 
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As per claim 29, Hashemi discloses the claimed invention as described above 
and furthermore, Hashemi teaches the storage system further comprising a shared 
memory unit (CIM/DIM in Figs. 1A and 1B) which stores therein control information for 
controlling the first logical units, the plurality of second logical units and said at least one 
cache memory unit. (e.g. see Col. 3, lines 24-33 and Figs. 1A and 1B). 

As per claim 30, Hashemi discloses the claimed invention as described above 
and furthermore, Hashemi teaches the storage system wherein said at least one cache 
memory unit (buffers 24c1-2 and 2d1-2 in Fig. 1 A) has a plurality of cache memories 
arranged in a duplexed form, and the shared memory unit (CIM/DIM) has a plurality of 
shared memories arranged in a duplexed form (e.g. see Fig. 1 A). 

As per claims 31-32 and 38-39, Hashemi discloses the claimed invention as 
described above and furthermore, Hashemi teaches the storage system wherein said at 
least one pass (Futurebuses 6a and 6b in Fig. 1 A) is a duplexed common bus, which 
includes: 

a control information bus coupled to the first logical units and the second 
logical units, which transfers control information, and 
a data transfer bus coupled to the first logical units, the second logical 
units and cache memory unit, which transfers data among the first logical 
units, the second logical units and cache memory unit (e.g. see Fig. 1 A 
and Col. 3, lines 50-65). 
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9. Claims 34-35, 41 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hashemi in view Nakamura, further in view of Cheney et al. (USPN: 
5,285,456), hereinafter, Cheney. 

As per claims 34 and 41, the combination of Hashemi and Nakamura disclose 
the claimed invention as described above wherein the format converter converts data of 
CKD into data of FBA format. However, Hashemi and Nakamura fail to teach that the 
format converter adds a longitudinal redundancy check (LRC) code to the data of the 
FBA format. Cheney, on the other hand, teaches that by adding the LRC code to the 
data, integrity of the control information can be verified (e.g. see Col. 4, lines 9-14). 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time of 
the current invention was made to modify the storage system of Hashemi by adding the 
CRC code to the data as taught by Cheney. In doing so, it would allow the integrity of 
the information data and the control information to be verified when they are transferred 
within the system; therefore, enhancing the system's reliability. 

As per claims 35 and 42, the combination of Hashemi and Nakamura disclose 
the claimed invention as described above. However, Hashemi and Nakamura fail to 
teach that the first logical units receive the physical address information in the CKD 
format with the cyclic redundancy check (CRC) code on a storage space of the storage 
device. Cheney, on the other hand, teaches that by adding the CRC code to the data, 
the errors generated during transmitting the data from the host devices to the storage 
devices can be detected (e.g. see Col. 2, lines 40-62). Accordingly, it would have been 
obvious to one of ordinary skill in the art at the time of the current invention was made to 
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modify the storage system of Hashemi by adding the CRC code to the data as taught by 
Cheney. In doing so, it would allow the integrity of the information data and the control 
information to be verified when they are transferred within the system; therefore, 
enhancing the system's reliability. 

10. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hashemi 
in view Nakamura, further in view of Dixon et al. (USPN: 4,637,024), hereinafter, Dixon. 

As per claim 36, the combination of Hashemi and Nakamura disclose the claimed 
invention as described above. However, Hashemi and Nakamura, fail to teach that the 
format converter adds the ECC and CRC code to the data before writing it to the 
storage device. Dixon, on the other hand, teaches that by using the CRC code, the data 
can be checked/verified for any errors and if any error found in the data, using the ECC, 
that error can be fixed (e.g. see Col. 3, lines 24-39). Accordingly, it would have been 
obvious to one of ordinary skill in the art at the time of the current invention was made to 
employ the step of adding the ECC and CRC code to the data before storing it to the 
storage device as taught by Dixon in the system taught by Hashemi and Nakamura. In 
doing so, the data get checked and corrected before it get stored in the storage device. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hetul Patel whose telephone number is (703) 305-6219. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (703) 305-3821 . The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
3900. 




